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"Endodontic apparatus and method for tilling of prejpared noor 
^el^ttve technical field 

This HiveuUcMi can be classified in die field of cndodomic instrunients 
used in the iteatmeiit of root channels; in particular this invention ik 
composed of an apparatus with a higiily flcxibie heating ptcbe and an 
10 associated method for the application of a type of filling Tnaterial for 
preventively prepared rootciiannels. 

Actual techniques in use rodav 

As h well-known, d rubbery, natural material called gutta-percha, 
IS obtained from certain type^ of tiees and then adeqmitely purified, is used 
to fill root channels. Recently a mixture of this inaierial together with 
other elements such as zinc oxide is being used fis ihist gives beuer 
characteristics for this use. 

The most common method of filling dental cavities with gutta^perchja is 
20 to insert small quantities of heated guna«pcrcha into the cavity wLtii a 
hcaXQd probe aiid compact the material in the cavity using a plugger. This 
proceduitji laiccs the dentist a long lime and in the best of hypotheses it is 
tedious and in some cases the cavity' is not perfectly filled and sealed. 
Therefore the tiadilional techniques used for filling dental cavities do not 
25 insure that the root charmel has been con^plctely and accurately filled 
with the filling material . 
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Experience has .^hown that inaccurate filling of root channels the 
major cms& of failure of ciKlodoiuic therapy. 

Various pzoblems and inoonveoiences are associated with the traditional 
techmquei> of vertical conap^Cing of the fillinig materia] in a root 

5 channel, one of these, for example* is the risk that the final lengtli of the 
plugger or the gutta^petcha might be pu^d beyond the end of the 
channel, or, and tWs can happen quite easily, the gutta-percha flows from 
the top towards the botioti> (downward^v) against die end of the channel 
rather than laterally^ in such a way that perfect lateral filling of Khc 

10 channel cannot be carried out sati&factoriJy. Il is also possible thai the 
gutta-percha flows upwards between the pluggct and the wall of the 
channel and pours out of the upper opening of tte cluuinel rather than 
flowing towards the end ar^i laterally to nil tte channel. 
Many instruments are in use together with their relative methods for 

15 filling root channels. The instrument that is most similtu^ to this invention 
is a recent patent fmm the 13*^ of April 1999. N" US 5-893-7 13, 
composed of a heating apparatus with a tip in Nickel-Titanium of a 
rather complicated design made to be inserted into the root cliannel after 
it has been |>anially filled with gutta-percha, and which is forcal to 

20 penetrate tnio the frtling material itself that is compacted and thcrefa^re 
pushed into the lateral channels. The tip is extracted by carrying ou t a 
twisting rotation in such a way that the filling miitcrial does not adhere to 
the lip itself. 

ll is well-known that Nicfcet-Titaoium tips are highly ncxiWc and more 
25 lesisiant to breakage compared to those in steel, bui in ibe smallea si/xs, 
the flexibility of the instrument reduces the possibility of carrying oul a 
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satrsfactory flliittg, also because the extrcmiiy of the tnstnament tends (o 
deflect li^l^waixis in ^nie curved chtumelsr In fact, the patent, foresees a 
heating Ni'^Tt itp capable of penciratin" into the flllias maEerial aiKt 
which also acts as a piugger. in order io do this it would have to have m 
5 adequate diameter. theiiBtbrc the instrument must, of necessity, titop 5mm 
before the end of the channel, thos dimmislttng the cenainly of sm 
efHciem filling. 

Aims and advaniaye& of thi.^ invemiou 
10 The principal! objective of this invcmioii is to provide an apparatus and a 

method tor filling root channels with the aim of nilang root channe)^ 

faster and more efficienily in order to rsdnce hoili the time necessary to 

complete the techmcal application and to reduce ihc risk of incomplete 

fdiing of the rvoi chanueL 
15 The technique described in the paiein which refers to this invention 

represents a notable improvement of the idbrctncntioiied pitern. 

overcoming all its inconveniences and limhti^ 

This invention is composed of a kit ol instrumentii for filling root 
cJianncb and a new method thai uses lhe.se in^^trumenis for a nuin^ 

20 procedure that etiminateK the problcsTis described above. 

In partictilar the invention provides a technique for heattt^g the gwtuv 
perchu inserted beyood the cttr\"e of the rtM channeJ, u-stng u probe with 
an extremely flexible copper tip which is aWc to penetrate into xm gutta- 
percha. i(> heat it and ts> modify it<: physical ,stutc along the final length of 

25 the channel, thus allowing the gutta-percha, which has now becorne 
softened, to l>e adapted to the shape of the end of the channel us-ini^ is 
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fiinher tool with a tip it) Nickel-Tkanium which the same 
characteristics of flexibility as the heated probe^ to form a plug thai will 
couiplctely and hermetically isolate the inner part of tooth from the outer 
part. 

5 

A <jescfiption of the drawing.s 

Further characteristics at^d ^"^antages of this iiivendon arc shown in 
iletai! m the attached drawings, in one of the ways in whicli thif^ 
invention can be carried out. Thesic illusti^tions are indicaiivc and not 
10 limiting: 

Figure 1 is a schematic drawing of the heating apparatus and the copper 
lippe<i probe that forms a part of this invention. 

Figure 2 i.s a sketch of the Nickel-Titanium tip that h a further part of 

15 this invention. 

Figure three is a schematic drawing of the tip of the heating instrument 
insened in die filling material (gutia-percha) contained in the curw of a 
root channel. 

In reference to figure L (J) indicates the body of the container that 
20 contains the elecirr>mc and electric apparatus, (2) irKlicates the plug dial 
connects the instrument to the power arid at 220V, (3) indicates the 
copper tip. the body of which is cylindrical, smootli and rapered lowanis; 
the adcc^uately rourded up. (4) indkaies the electric resistance of the 
instuiment thai transforms tl:^; applied voltage into hcau thus healing the 
25 tip Oh (5) indicates ilie handle, (.6) indicates the light emitting diodes 
that signal the temperature level reaclietl by the tip (3), (7) imiicate.s the 
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on/off switch that is sijiiudlcd by (he light <9) indicates a highJy 
flexible NickeNTicanium dp ta be us^ cold for compacting or adapting 
the gutta-percha at the end of the root cbaAf1cI^ 

The tip (3) has been realised in such a way an to sustain the temperature 
5 necessary to soften the ftlling material so that h wit) fiJi the root cavities 
efftcicndy «iad easily. 

The tip (3) is made of an annealed, norvallay copper, which* thanks to its 
high level of conductivity allows the immediate {lansfonnation of the 
applied voltage into heat, thus consenting this Ltp lo be easily hanciied 
10 thanks to the characteristics of flexibility of ihe ineiu), which, when 
introduced into a txxH choiiiteit follows its carved route, whatever form 
this takes, in such a way as to facilitate access to the ends of the root 
channels, which would otherwise be inacccssibfe. 

IS 

Methods for carrv-in g out this invention 

After the crown of the tooth hd^ been opened, a series of dclicaiie, 
flexible instruments of ever increasing diameter are used tt> clean and to 
free the channel from the putp as pnicticaliy possible and lo shape (Sie 
2<i root Qhm nel (10). 

Once the channel has t>eeit prepared a series oi operations. e^iseniiaiJy 
measurements, arc curried out: 

a) the length of the root dmnnvl is measured (10); 

b) the cone of gutta-percha is chosen in such a way thai it can he 
25 pa<itioned at a distance of 2mm from the end of the root channel (II); 
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the previously bcnteil heat carrang lip (3) is positioned at a disumce 
of 2inm from the end of the root channel; 

(I) the cold tip (9) of iht Nickel-Tiianiuni apparaius is positioned at a 
disiance of Imm from the end of the root chiinne], 
5 When the rubber stoppers have be^n positioned at diesc measurements, 
the therapy can be begun: 

using the heated tip (3), the upper pan of the cone of gutta-percha is 
taken away, the heated lip (3) h then inserted for 2-3 mm into the cone 
of gutta-percha (12). the heated tip (3) is then removed and, UwSing 

10 ordinarv piuggers, the operation of compucring the gutta-percha ii; 
begun, the piugger is then removed and. in the $pace left by the plugger. 
the heated tip (3) is inserted for a further 2-3nim, continuing in this way 
until a distance of 2mm from the end of the root channel is reached. At 
this point it i& cenain that atl the gufia-percha has^ been teated and can 

15 therefore be modelled and the heated tip can t>e withdrawn wuhout 
dragging the gutta-percha liehind it. At this point the coJd lip (£>> can be 
pushed tnio the empty space left by iJ^e heated lip as deep a& 1mm from 

the end of the root channel. Tliis manoeuvre will push Uie gutUirpercha 
down consistemly tor Imm and ihensfore ii is cerlaiii that the filling 
20 material has reached die desired depth; in fact, tlic vertical and lateral 
impulse given by the cold tip f9) to the gutia-percha will pennnit this to 
advance for Imm, and only Imm, and to adapt it^; shape to that of die 
end of the ro<^t channel. ihus> closing off any eventual lateral channels 
(13). 
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If the afore«;aid mcasureoicnts am respccEcd^ a hcrnicnc $eal at a di{;taiice 
of Itnm from i;he end of tb^ root channel wiH c(^^$tcm)y and repeatedly 
be obtained. 

In the- same way it is also possible to obtain, in any ca&t:. the iiermelic 
5 .scalins| of tlic root ciiannel £tt the desired depth, in fact^ the hermetic .seat 
can be created at the end of the took channel or at tnim from the end. aK 
desired. 

The gn^i innovative ndvaiitaigt.' of this invention m proposed in this 
description, consists in: 
It) a) proposing a tip in annealed non-alioy copper (3) to he;u the gtuta- 
percha in the root channeL 

b) the method fof a combined u.se of the copper tip Qh vvhich is an 
opiimum heat conductor and therefore capable of Iseating the gutta- 
percha in a shorter time aiul at a lower temperature {the working 

IS temperature of ilic copper lip ranges from 105^ u> I30*^C.) conjpared to 
the inventiont; tising the preceding technique, also Us notable flexibiHty 
allowi; i( u> adapt itseil" to the curved root channel of the ttMnh« in alt 
conditions reaching ;i distance of 2imn from tlie end of the channel, and 
of the Nickel-'i itanium lip (9) which ft>rms a higlily flcxiWc p^tigger or 

20 instalment ased so adapt the shape of the £!Uttu-pcrchi^ to tlic cihI of line 
root channel without further use of beat. 

From what has been described and illustiTited above, it can be seen that 
this invention fulfils the aims de,scribe<i as n proposed lo do. 
AH the details may be substituted by other equivalent elements, in 
25 practise the materials 'he dimensions and the shfjpes of tlie container \. \) 
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can be v^iried, as can the electronic cards and signalling elements 
contmned in it as well as tfae size and shape of the handle f5). 
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Claims 

1) An apparatus composed of: 

a container (1> with electronic and eleciric control and comniand circuits 
conncaed co the power grid, a bundle (5), assucisiied lo an etectiic 

5 resistance (4h characterised by ihe fact that this apparatus, in a 
conlrollcd way, heats a highly fiexiWe copper tip which has a high level 
of conductivity to reach the necessary* temperalure (fi^nging from 105" co 
llMi'^C) in order to make iht Oiling material, iiiiualh' guita-isercha, 
comained in any root channel soft and adaptable itp to a distance of 2mm 

10 from the end of the root channel. 

2) An ai-^ratus as described in claim 1 , in which the anncaJecL fton« 
alloy copper tip (3) has a cyiindrical. sroooth body that i.s tapered along 
ifs lon^sitiidinal axis, right up lo the tip, which is adequately rcmnded. 

3) A filling technique for any looih root channel characterised l>y the 
15 fact that ii is carried out with the combined use of : 

an apparatus capaWc of heating an anjiealcd, non-alloy copper tip (3) in a 
contmlled way and which is flexible enough U> ensure that it can adapi 
itself to the cun e of tht: root channel of the looib ami reaching, whatever 
*5bape tiie curve of the chatincl may be, a disUtnce of 2mni from ilie end 

20 of the root channel, ai a temperature necessary to soften a llljing 
maieriaK u&tuiHy gutta-percha, inserted in \ha mot ciianneL 
an apparatus with a highly flexible NickeS Titanium tip i9} tor use a.^ 
pluoger or an instrument which is capable of JuJapitng the gutta-percha 
right up to the end of the root channel witlxuii further ukc of heal. 

25 4) A liliiag technique fox any lypc of tooth root channel, as described in 
claim 3). characterised by the f'^C\ (hai. once the roo? c^ianncl has he:en 
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prepared a series of operations, essentially mea&urenieEUs, are carried 
out: 

a) the depth of the mot chunnel is measured: 

b) the cone of gutta-:pcrch£i chosen so that it can be positioned at 2mni 
5 from the end of the root channel ; 

c) the heat-carr>'ing tip {3} is positioned ar a distance of 2ttxni froni the 
end of the root channel: 

d) the cold tip (9) of the Njckcl-Tilanium apparatus is positioned rtt a 
dt&tancc of Imm from tlie end of tte root channel 

10 c) once the usual rubber stoppers are positioned at these measurements, 
the therapv '!;an ha begun. 

5) A technique forfdhn^ any type of loolh root channeL as descrited in 
claims 3) and 4). cliamcterised by the fact that: 

once, using the heated tip (3) the upper part of tht? cone of g««a-pcrctia is 

15 removed, 

the heated tip (3 ) is in&encd for 2 '3mm into the cone of gutta-percha, 
the heated tip (3) h removed, and tt>c operation of compacting the ^uita- 
percha. using ordjn3r>' pluggers. is begun, 

the plugger h removed and, in the space left by it. the heated lip (3) is 
20 inserted for a further 2-3mm, continuing in this way until a distance of 
2mm from the end ol iht root channel is ivached; 

at this point, the cold tip (9) is then inserted in die space left by the 
heated tip, which had previously been inserted and tiiai removed, and it 
will reach a distance of Imm from the end uf the root channel, while the 
25 vertical anc.i lateral impulse transmitted by the coW tip i9), will 
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consistentiy piish chc gutra-percha for a further Imra, thus allowing ii to 
adapt itself to the cfid of the root channel and to seal any lateral channels. 
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FIG. 3 
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